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Chondrocyte cultures and fractions therefrom 
Field of the invention 

The present invention relates to a method of producing an anti-angiogenic, anti- 
inflammatorio, lysozomic and/or anti-collagenolytic fraction and/or collagen and/or 
chondrorfinsulphate, in particular an anti-angiogenic fraction from cultured chondro- 
cytes, in particular from cultured elasmobranch chondrocytes, an anti-angiogenic 
fraction, a method of culturing elasmobranch chondrocytes as well as a method of 
treating diseases with an anti-angiogenic, anti-inflammatoric, lysozomic and/or anti- 
collagenolytic fraction and/or collagen and/or chondroitinsulphate, in particular an 
anti-angiogenic fraction. 

Background of the invention 



Cartilage is an avascuiarized tissue found in small quantities In humans and all most 
every creature, except sharks, rays, and other elasmobranches (cartilaginous 
fishes) where the entire skeleton Is composed of cartilage. Cartilage has been stud- 
ied as a potential candidate for containing anti-angiogenic factors. It is also a tissue 
that is relatively resistant to tumor development. The tumor associated with carti- 
lage, chondrosarcoma, is the least vascularized of solid tumors. Angiogenesis is one 
of the important factors in the development of a tumor Discrete solid tumoral 
masses appear if the tumor ceils can provoke the adjacent vascular network to ex- 
pand to supply their nutritional needs. Therefore, the factors involved in the stimula- 
tion of angiogenesis have been studied for their role in the development of tumor 
and anti-angiogenic factors as well as drugs having an angiogenic inhibitory activity 
have also been investigated as tools for controlling the growth or for effecting re- 
gression of tumors. 

Anti-angiogenic factors are not just investigated in elasmobranchs but the first initial 
studies were made using cartilage from calves. Here rt was discovered that scapular 
cartilage in calves contains a substeince that inhibits the vascularization of solid tu- 
mors (Langer et al., 1976). Because of its encouraging potential as anti-tumor agent, 
sources of greater supply of cartilage have been looked for. 
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Because of a very small content of cartilage In calves scientists were looking around 
for other creatures with a laiger content of cartilage. Therefore sharks became a 
potential source for this kind of angiogenesis inhibitor because their endoskeleton is 
composed entirely of cartilage (6% of their body weight as compared to 0.6% in 
calves). As an interesting characteristic sharks also have a low propensity to devel- 
oping tumors. Many hypotheses have been elaborated to explain this low probability 
of developing tumors in sharks. Marchaloms et al. (1990) have shown IgM antibod- 
ies able to readily attack any aggressing agent McKlnney et al. (1990) has shown 
that sharks have macrophages capable of differentiating normal ceils from neoplas- 
tic cells and of destroying the latter. Rosen and Woodhead (1980) have postulated 
that the rarity of tumors in elasmobranchs might be due to the high ionic strength of 
their tissues, which is equivalent to a high body temperature. In these conditions, 
these authors believe that the immune system exerts a close to 100% immunologi- 
cal surveillance. Moore et al. (1993) have discovered that sharks produce an 
aminosterol having antibacterial and antiprotozoal properties. Finally. Lee and Lan- 
ger (1983) and Folkman and Klagsbrun (1987) have shown that sharks produce a 
substance that inhibits neovascularization. Lee and Langer (1983) have isolated this 
substance by extracting it from shark cartilage in denaturing conditions (guanidine 
extraction). This process of extraction is however very long (41 days) and might 
generate exfracts having denatured factors. While the active substance isolated 
from calves has a molecular weight of about 16 kDa. the same group of researchei^ 
has not given a precise molecular weight to the one retrieved in shari<. This sub- 
stance is only defined has having a molecular weight higher than 3,5 kDa. Oikawa et 
al. (1990) have applied the same method of extraction as the one described by Lee 
and Langer, but of a much shorter duration (2 days instead of 41 days). The sub- 
stance isolated from shark cartilage by Oikawa et al. has a molecular weight ranging 
from 1 to 10 kDa. Schinltsky (U.S. Pat. No. 4,473,551) has described a water extract 
of crude powdered shark cartilage In v^ich a fraction of more than 100 kDa has an 
anti-inflammatory activity alone or in combination with glucosamine. No suggestion 
of a component of this extract having an anti-angiogenic or anti-tumor activity is 
made in this patent. Kuetner et al. (U.S. Pat. No. 4,746,729) have isolated a poly- 
morphonuclear neutrophil (PMN) elastase inhibitor from bovine cartilage. This In- 
hibitor has been obtained from an aqueous extract of cartilage from which molecules . 
of a molecular weight of more than 50 kDa have been retained. Fractionation on 
Sephacryl S-200 has given numerous fractions from which those of 10-40 kDa have 
been pooled after they have demonstrated an anti-elastase activity. The active com- 
ponent has an isoelectric point of 9.5 and might have a molecular weight of alDout 15 
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kDa. Kuetrier et al. (U.S. Pat. No. 4,042,457) have also shown that bovine cartilage 
has a component of a molecular weight of less than 50 kDa which has a cell prolif- 
eration inhibitory activity without any activity on endothelial cell growth. Spilburg et 
al. (U.S. Pat No. 4,243,582) have isolated two glycoproteins of molecular weight of 
65 KDa and of pi 3.8 finom bovine cartilage (guanidlne-extraction) which show anti- 
trypsin activity and an endothelial cell growth inhibitory activity. 



Dupont et al. has developed a shark cartilage extract which is extracted in water and 
gives two fractions (a pellet and a supernatant), the supernatant is further concen- 
trated so they produced an extract with the ability to inhibit the angiogenesis, the 
extract is named AE-941 (or AE-941/Neovastat). Further characterisation of the ex- 
tract showed that a single compound did not cause the anti-angiogenic activity but 
there was five different fractions with molecular weights 1-2.5 kDa; 29 kDa; 35-46 
kDa; 60-70 kDa and 70-120 kDa all contributing to the anti-angiogenic activity (U.S. 
Pat. No. 5,618,925 and U.S. Pat. No. 5,985,835). This AE-941 extract was shown to 
inhibit endothelial cell proliferation in vitro. It has also shown an importeint inhibition 
against matrix metalloproteinases MMP-2 and MMP-12 and resent findings indicate 
that AE-941 also compete against the binding off vascular endothelium growth fector 
(VEGF) to its receptor in endothelial cells, Aetema Laboratories, a Canadian bio- 
technology company and the inventor of this extract, has in May 1999 made explo- 
rations where cases In lung tumors; prostate tumors; breast tumors; le^ctory solid 
tumors; psoriasis and age-related macular degener^ion has been conducted in 
Canada and USA. These'explorations was as phase Vll trials where the purpose of 
the studies was to determine the optimal dose for an upcoming phase III trial and to 
explore the safety and tolerability of the extract Very few cases of adverse events 
were found most of those reported were found in the gastrointestinal system and 
caused nausea and vomiting but non were assumed to be related to AE-941. It is 
then possible to conclude that AE-941 is an oral inhibitor of angiogenesis with an 
excellent safety profile for long-term administration alone or in combination with 
standard therapy. At present time a phase ill trial has begun, this trial is sponsored 
by the National Cancer Institute (NCI) and is testing the AE-941 extract for the 
medical effect on cancer and psoriasis (No Author, 1999). 

Cartilage consists essentially of highly specialised cells known as chondrxx^es, 
surrounded by a dense extracellular matrix. In the case of articular cartilage, the 
tissue is formed primarily from type II collagen, proteoglycans, and vwater. 
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Culturing of cartilage cells containing significant amounts of the anti-angiogenic 
factor is complicated by the inherent nature of cartilage tissue. Cartilage cells In vivo 
produce an extracellular matrix that separates one cell from another. One of the 
main functions of the cells comprising cartilage would appear to be the production of 
5 the extracellular matrix. These cartilage-forming cells are called chondroblasts. 
During the growth of an animal, the cartilage is growing and many cartilage cells 
retain their ability to reproduce. 

In an adult animal, the majority of cartilage cells is embedded within the extracellular 
10 matrix and is non-reproductive and responsible for the maintenance of the tissue 
integrity. Even though functionally incorrect, all cartilage cells, whether reproduc- 
tively active or inactive, are generally called chondrocytes. The extracellular matrix, 
consisting largely of collagen type II and proteoglycans, is extremely long lasting; 
cartilage collagen in certain animals may have a half-life of several years. Accord- 
15 ingly, when the chondrocytes have produced the extracellular matrix around them- 
selves and thereby produced the cartilage tissue, they have generally served their 
function. Chondrocytes from adult cartilage tissue have generally lost their in vivo 
potential to reproduce. 

20 The most actively reproducing chondrocytes are those found in embryonic tissue. 
However, embryonic tissue appears to contain less anti-angiogenic factor than ado- 
lescent tissue. Illustrative of this fact is that while adult cartilage tissue \s 
nonvascular, as a result of the anti-angiogenic factor preventing the ingrowth of cap- 
illary cells, some eariy embryonic cartilage is supplied by the vascular system. 

25 

Chondrocytes, like any other connective tissue types, are both physically and 
chemically controlled by their environment. When culturing these cells under apprx>- 
priate culture conditions, the cartilage producing cells will proliferate and maintain 
their differentiated character, i.e. secrete mainly collagen type II, the type that is 
30 characteristic of chondrocytes. 

When the chondrocytes or cartilage cells are obtained from most cartilage tissue 
and cultured at conditions that do not favour the chondrocyte phenotype, a trans- 
formation or differentiation occurs of the cells. After a couple of days "incubation 
35 time" the chondrocytes, loose their typical rounded shape, flatten down on the sub- 
stratum and stop secreting the cartilage matrix. The chondrocytes thus change their 
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phenotypic behaviour and appears fibroblastic and starts to secrete collagen type I, 
the type that is characteristic of fibroblasts. 

It has previously been shown for cells expanded in serum-containing medium that 
5 the differentiated state can be de-drfFerentiated or reversed by transfering cells to a 
suspension culture in the presence of serum. A procedure used for testing the re- 
difierentiation potential is to suspend these differentiated cells into agarose and 
staining for the typical components of the chondrocyte matrix (U.S. patent 
6,150.1639). 

In order to produce true cartilage tissue, therefore, it Is necessary that the chondro- 
cytes maintain or retain their difl'erentiated state and proliferate only into cartilage 
type cells. With this, the culture of cartilage cells at conditions that favour the chon- 
drocyte phenotype in such a way that these cells secrete cartilage components, for 
example, collagen type II, chondroitin sulphate and cartilage specific proteoglycans. 
The secretion of either of the cartilage extracellular matrix components, would indi- 
cate the chondrocyte phenotype and alsfo the secretion of biological active compo- 
nents i.e. angiogenic, irrflammatory and/or collagenolytic inhibitors. 

It has been recognised that the relative amounts of collagen type i and collagen type 
II which are obtained firom chondrocyte cultures depend on the environment sur- 
rounding the cultured chondrocytes. Different cellular environments give rise to cul- 
tures with collagen type I and collagen type II in varying amounts. Coon and Cahn 
(1966) described a technique for the cultivation of cartilage synthesising cells from 
chick embryo somites. Later Cahn and Lasher (1967) used the system iFor analysis 
of the involvement of DNA synthesis as a prerequisite for cartilage differentiation. 
Chondrocytes respond to both EGF and FGF by growth (Gospodarowicz and 
Mescher, 1977), but ultimately lose their differentiated function (Benya et al., 1978). 
Additionally, Koiettas et al. examined the expression of cartilage-specific molecules 
such as collagens and proteoglycans under prolonged cell culturing. They found that 
despite morphological changes during culturing in monolayer cultures (AuKhouse, A. 
et al.. 1989; Archer, C. et al., 1990; Haanselmann, H. et al., 1994; Bonaventure, J. 
et al., 1994) when compared to suspension cultures grown over agarose gels, algi- 
nate beads or as spinner cultures (retaining a round cell morphology) the expressed 
markers such as types II and IX collagens and the large aggregating proteoglycans, 
aggrecan, versican and link protein dkl not change.(Kolettas, E. et al., 1995). Then 
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methods for growing human chondrocytes were described by Brittberg, M. et al., 
1994. 

Then on the behalf of animal protection shark cartilage extracts could be very dan- 
5 gerous due to e.g. shark extension. Therefore altemative methods are desirable for 
achieving e.g. shark cartilage for the production of extracts usable for the treatment 
of angiogenic dependent diseases. 

Although chondrocytes from a variety of animals and human beings have been cul- 
10 tured it has not been possible to obtain an anti-angiogenic fifaction from these cul- 
tures. In particular the culturing of shark chondrocytes have not been reported. 

One problem in culturing elasmobranches, such as sharks, are that they differ from 
human cell cultures and cannot be cultured by conditions proven to function when 
15 culturing for example human chondrocytes in relation to production of implants of 
cartilage. 

As hereinabove described, the most active cartilage tissue, i.e. embryonic tissue, is 
limited in the production of anti-invasion factor, and mature cartilage is metabolically 
20 slow and contains cells which are generally inactive. Therefore, when mature tissue 
is degraded by the best known methods a very low yield of viable chondrocytes is 
provided. It is therefore desirable to obtain cells from non-embryonic animals that 
nevertheless provide a high percentage of viable chondrocytes. 

25 Summary of the invention 

The present invention relates to a method of producing an anti-angiogenic, antl- 
inflammatoric, lysozomic and/or anti-collagenolytic fraction and/or collagen and/or 
chondroitinsulphate from cultured chondrocytes, preferably producing an anti- 
30 angiogenic, anti-inflammatoric, lysozomic and/or anti-collagenolytic fraction, com- 
prising selecting a chondrocyte source having a sufficient amount of viable chondro- 
cytes, denuding the chondrocytes from extracellular matrix, plating the denuded 
chondrocytes in high density in a culture medium, separating the cultured chondro- 
cytes from the culture medium, extracting a fraction, comprising anti-angiogenic, 
anti-inflammatoric, lysozomic and/or anti-collagenolytic molecules and/or collagen 
and/or chondroitinsulphate from said cultured chondrocytes, obtaining the fraction. 
In particular the method relates to the production of an anti-angiogenic fraction. By 
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the term "from said cultured chondrocytes" is meant that the fractions may be ob- 
tained from fractioning the cells, or the culture media and/or both depending on 
whether intracellular or extracellular fractions are desired. 

5 Furthermore, in a preferred embodiment the method according t0 the invention uses 
elasmobranch chondrocyte sources obtaining an anti-angiogenic, antt-inflammatoric, 
lysozomic and/or anti-collagenolytic fraction and/or collagen and/or chondroitinsul- 
phate, in particular an anti-angiogenic fraction. 

10 By the term high density is meant that the density of chondrocytes is sufficient to 
allow the chondrocytes to grow and produce extracellular matrix. 

Furthermore, the invention relates to a method of culturing elasmobranch chondro- 
cytes comprising, selecting a chondrocyte source having a sufficient amount of vi- 
15 able chondrocytes, denuding the chondrocytes from extracellular matrix, plating the 
denuded chondrocytes in high density in a culture medium, and culturing the chon- 
drocytes at a temperature below 37*^0, such as below 29 ® C. 

In another aspect the invention relates to an anti-angiogenic, anti-inflammatoric, 
20 lysozomic and/or anti-collagenolytic fraction, in particular an anti-angiogenic fraction 
obtainable by separating the cultured chondrocytes from the culture medium, and 
extracting a fraction, comprising anti-angiogenic molecules from said cultured chon- 
drocytes, obtaining the anti-angiogenic fraction. The fraction is preferably a fraction 
obtained from elasmobranch chondrocytes. The fraction obtainable from said 
25 method is characterised in that it comprises substantially no molecules from con- 
taminating cells, such as substantially no molecules from fat tissue, substantially no 
molecules from muscle tissue, and substantially no molecules from bone tissue. 
Furthermore, the fractions may comprise more active molecules as compared to the 
conventional fractions obtained from cartilage, thus it is possible to standardise a 
30 product comprising the fraction more easily. Also, the fractions according to the in- 
vention may be obtained without killing a corresponding amount of animals, in par- 
ticular sharics, for example by obtaining a biopsy from the living shari<, such as a 
biopsy from the fin, 

35 Also, the invention relates to an anti-angiogenic, anti-inflammatoric, lysozomic 
and/or anti-collagenolytic composition, in particular an anti-angiogenic composition 
comprising one or more of the fractions defined above of cultured chondrocytes. 
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In yet another aspect the invention relates to a method of treating a disease of an 
animal or a human being comprising administering to the animal or human being a 
sufficient amount of one or more fractions as obtainable by the method according to 
5 the invention or a composition as defined in this invention. 

Yet a further aspect of the invention is a chondrocyte culture as obtainable by se- 
lecting a chondrocyte source having a sufficient amount of viable chondrocytes, de- 
nuding the chondrocytes from extracellular matrix, plating the denuded chondro- 
10 cytes in high density in a culture medium, and culturing the chondrocytes at a tem- 
perature below 29 ^ C, in particular said chondrocyte culture relates to elasmo- 
branch chondrocytes, such as shark chondrocytes. 

Detailed description of the invention 

15 

By the term an anti-angiogenic fraction is meant a fraction having an anti-angiogenic 
activity as tested for example by the in vitro assay on hormone-dependent cell lines 
discussed below, wherein the anti-angiogenic activity is detemiined as the inhibition 
of growth of blood vessels ot>served in vivo In experimentally induced tumors. The 
20 anti-angiogenic fraction comprises cartilage molecules extracted from the chondro- 
cyte culture. 

The size of the cartilage molecules is preferably in the range between 0.5 kDa and 
500 kDa, such as below 300 kDa. 

25 

More preferably the cartilage molecules have a size below 250 kDa. In a preferred 
embodiment the molecules are within the ranges of from 2-65, such as from 25-60, 
preferably from 30-50, and/or the ranges of from 70-120, such as firom 80-100, 
preferably from 85-95. and/or the ranges of from 170-220, such as from 185-200. 

30 

The isoelectric point of the molecules of the anti-angiogenic fraction is normally In 
the range of between 9.0 and 10.0, more preferably In the range of between 9.2 and 
9.7. 

35 in general both water-soluble molecules as well non-water soluble molecules are 
fractionised. In particular with respect to the molecules in the lower ranges, the frac- 
tions comprising water-soluble molecules are selected. 
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The chondrocyte source may be any source of chondrocytes and from which chon- 
drocytes being suflRcientfy viable to be cultured may be Isolated. The chondrocyte 
source may thus be cartilage, in particular fresh cartilage. The chondrocyte source is 
preferably cartilage from animals known to produce anti-angiogenic substances in 
sufficient amounts. Also the cartilage may be selected from specific locations on the 
animal, such as conresponding to the scapula. By the tenrn "chondrocytes" is meant 
any cell capable of being having a chondrocytes phenotype and/or capable of being 
converted into such a cell. Accordingly, the chondrocytes include immature as well 
as mature cells, such as stem cells, in particular embryonic stem cells, mesenchy- 
mal stem cells, chondroblasts, and chondrocytes. 

In another embodiment the chondrocyte source may be a chondrocyte culture, op- 
tionally a chondrocyte cell line or immortalized chondrocytes capable of producing at 
least one of the molecules of interest. 

Independent on type of chondrocyte source the chondrocytes may be from any spe- 
cies having cartilage with anti-angiogenic molecules. The chondrocytes may be from 
mammals, such as humans and calves. In particular the chondrocytes are elasmo- 
branch chondrocytes, such as shark chondrocytes or ray chondrocytes. The shark 
or ray may be from any species, such as the Black Spiny Dog Fish, the Common 
Spiny Dog Fish (Squalus acanthias) . the Japanese shark (Squatina califomica), the 
Basking shark (Cetorhinus maximus), the Blue shark (Pnonace glauca). and the 
Thresher (Alopias vulpinus). 

Furthermore, the chondrocyte source may be any elasmobranch chondrocytes 
source having an anti-angiogenic, anti-inflammatoric, lysozomic and/or anti- 
collagenolytic molecules. 

The shark chondrocyte source may in principle be any part of the shark cartilage, 
the present inventors have, however, shown, that it is advantageously to select spe- 
cific parts of the cartilage skeleton, such as cranial cartilage since the growth rate of 
the cartilage exceed the growth rate of spinal cartilage for example. Other prefen^ed 
parts are the jaws, and/or the fin. In particular when obtaining the chondrocytes by 
means of a biopsy, the fin is preferred. 
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In order to obtain an amount of anti-angiogenic molecules within a reasonable cul- 
turing period, the amount of viable chondrocytes, I. e. chondrocytes being capable of 
growing in the culture medium, is preferably at least 50 %, such as at least 60 %. 

5 The viability of the chondrocytes may be assayed in conventional tests for viability, 
such as by staining the cells with Trypan Blue followed by counting the viable cells. 

To promote the phenotypic behaviour of the chondrocytes, ie. produce and/or se- 
crete the molecules of interest, specific environments have to be created. Factors 
such as enzymes used to isolate cells, temperature, oxygen level, pressure, cell 
seeding density and culture medium are all vital for the successful culture of these 
cells. Since successful culturing of elasmobranch chondrocytes has not pre>^ously 
been reported the present inventors have invented the culturing conditions for the 
elasmobranch chondrocytes. 

Independent on the origin of the chondrocyte source, it is important that the chon- 
drocytes are at least partly denuded before culturing, such as denuding the cells 
from substantially all extracellular matrix. By the temi denuding is meant that the 
chondrocytes are isolated from the extracellular matrix so that substantially no con- 
tamination of the culture medium with extra-cellular foreign matrix is at risk. Thereby 
more pure fractions are obtained as compared to fractions obtained directly from 
cartilage. Denuding of the chondrocyte cells may be done by mechanically separat- 
ing flesh from cartilage and subsequently enzymatically removing the remaining 
extracellular matrix and tighten up the cells. In another embodiment the denuding is 
at least partially, in that the culturing is conducted as explant cultures, that is, very 
thin slices of cartilage are plated In thin culture dishes to allow for chondrocyte out- 
growth. 

The denuded or isolated cells are suspended and/or plated in the culture medium in 
high density as discussed above. 

In order to allow the chondrocytes to produce a siifFicient amount of anti-angiogenic, 
anti-inflammatoric, lysozomic and/or anti-collagenolytic molecules it is important the 
plating is carried out so that the density is homogenous throughout the culture me- 
dium. 
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In order to test whether the density is sufficient for production of anti-angiogenic 
molecules It is sufficient to determine the percentage of collagen type II as com- 
pared to collagen type I produced. The higher the percentage the better conditions 
for producing anti-angiogenic molecules. 

The plating or suspension density is preferably at least 1x10® chondrocytes per ml, 
such as at least 2x10® chondrocytes per ml, such as at least 3x10® chondrocytes 
per ml. such as at least 4x10® chondrocytes per ml, such as at least 5x10® chon- 
drocytes per ml, such as at least 6x10® chondrocytes per ml, such as at least 7 x 
10® chondrocytes per ml, such as at least 8 x 10® chondrocytes per ml, such as at 
least 9x10® chondrocytes per ml, such as at least 1x10® chondrocytes per ml. 

The chondrocytes may be cultured In a monolayered culture, it is, however preferred 
to mimic the natural environment and culture the chondrocytes in a three- 
dimensional culture, such as culturing at a scaffold or a mould with or without sur- 
face modification. Such a scaffold or mould is preferably degradable within the bio- 
logical environments, however this is no prerequisite, and the scaffold or mould may 
be non-degradable within the biological environments. Thus, the scaffold or mould 
may be composed of polymeric, ceramic or metallic substances, and/or the scaffold 
or mould include substances of natural or synthetic materials such as catgut and 
marine products, such as including substances of extra-cellular matrix components 
of allograft, autograft or xenograft origin or any combinations of these or other prod- 
ucts produced in cultures such as collagen, proteoglycans and glycosaminglycans. 
The scaffold or mould may also include gels such as collagen gels and agarose 
gels. In yet another embodiment the chondrocytes are cultured in a bioreactor. 

Furthermore, mechanical stress may be applied to the culture, such as shear stress, 
said stress preferably being constant during culturing. 

Accordingly, the biochemical, physical and structural environments is approximately 
as in natural cartilage, and is preferably kept constant during culturing. 

The chondrocytes may be cultured In any suitable media, such as medias obtained 
from Life Technologies. These media may be Medium 199, RPMI 1640, 
Nut.Mix.F12. DMEM/F12, DMEM high glucose. Also Schneider's insect media and 
Grace's insect media preferably modified to produce the firactions of interest. For 
culturing elasmobranch chondrocytes, in particular shark chondrocytes, the media 
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used are preferably adjusted with respect to osmolarcty, to obtain an osmolarity 
mimicking ttie naturally occurring osmolarity. Thus, the osmolarity is preferably in 
the range of from 600 to 1200 mosmor\ such as preferably in the range of from 800 
to 1100 mosmor\ such as preferably in the range of from 900 to 1100 mosmol'^ 

The osmolarity may be adjusted by adding salt(s) to the media as well as adding 
urea. Elasmobranch retain urea in order to prevent osmotic water ion in the saline 
environment. Thus, urea is also added to mimic the naturally occurring environ- 
ments for chondrocytes in sharks and rays. 

It is preferred that the salt (NaCI) concentration of the media is from 0.14-1.00 M, 
such as from 0.20 - 0.30 M. Thus, in particular the media mentioned above may be 
modified by increasing the salt concentration to the ranges specified. In particular in 
relation to elasmobranch chondrocytes the medium may contain trimethylamine ox- 
ide (TMO). 

The chondrocytes are cultured under aseptic conditions, and preferably antibiotics, 
such as penicillin, streptomycin, and fungizone, are added to the culture medium. 
Contamination of other cell types than chondrocytes may be eliminated during the 
culturing and isolation methods by any suitable method known to the person skilled 
in the art, such as by labelling and separation. Also the other cells may be eiimi* 
nated by prolonging the culturing and/or isolation period up to 5 days, such as 6 
days, such as 7 days, whereby other cell types have died, and the viable cells pres- 
ent are substantially only chondrocytes 

The culturing pressure is preferably in the range of from 1 to 10 atm., such as in the 
range of from 2 to 8 atm., such as in the range of from 2 to 5 atm. The oxygen level 
is normally selected about 5 %, however the oxygen level may be in the range of 
from 1% to 20%, such as in the range of from 5% to 20%.. The pressure is prefera- 
bly constant during culturing. 

The medium is preferably containing hormones and/or other growth factors known to 
stimulate certain behavior of chondrocytes, such as transforming growth factor-b, 
fibroblast growth factor and or insulin-like growth factor. Furthermore, the medium 
may contain serum and/or serum substitutions. Also, the medium may contain ex- 
tracellular matrix (ECM) proteins, such as vitronection, fibronectin. 
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Independent of the media, it is prefenred that a constant flow of nutrition toward the 
cells is obtained, and even more preferred that a constant flow of waste from the 
cultured cells is obtained. 

In order to facilitate the cell culturing and obtain a high yield of anti-angiogenic 
molecules the culturing temperature is lower than usually applied during cell cultur- 
ing, such as preferably below 29 °C, such as preferably below 21 ^'C, more prefera- 
bly below 15 

In particular for elasmobranch chondrocytes it has been shown by the present in- 
ventors, that the temperature optimum may be below 15 ^'C, such as about 8-10 ^C. 

To allow the chondrocytes to settle in the culture medium, the chondrocytes are in- 
cubated at least 24 hours before changing culture medium. The longer settling pe- 
riod the better; and this must be balanced against the risk of having increased pH in 
the culture medium with time. Normally it is preferred to allow for a settling period of 
at least 48 hours, such as at least 36 hours. Thereafter the culture medium may be 
changed as is conventional practice, depending on the size of the culture plate. 

The length of the incubation period is preferably enough to allow at least 10 cell divi- 
sion cycles, such as at least 25 cell division cycles, more preferred 50 cell division 
cycles, most preferred at least 100 cell division cycles. 

Furthermore, the chondrocyte source may comprise chondrocytes being genetically 
manipulated, such as immortalised chondrocytes, or chondrocytes manipulated in 
other ways than genetic, such as by addition of hormones, other growth factors or 
physically manipulated, as discussed above. 

When the growth period is finished after a sufficient number of cell division cycles 
the chondrocytes are separated from the culture media, by conventional techniques 
such as centrifugation. The culture media is preferably stored for further treatment, 
such as fractioning, since this medium may contain molecules of interest, and may 
therefore be used as such or added to one or more of the other fractions obtained, 
t>efore further purification. 



The isolation of the anti-angiogenic, anti-inflammatoric, lysozomic and/or anti- 
collagenolytic, in particular anti-angiogenic components can be performed according 
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to a variety of procedures, including many of the fraction metfiods known to fraction 
cartilage as such, vide for example US 5,075.1 12. US 4,243,582. US 3.478,146 and 
US 4,350.682, as well as references mentioned in the introductory part of this de- 
scription, as examples of how to obtain fractions from cartilage. These methods are 
5 typically classifiable as either mechanical/physical fractioning or chemical/enzymatic 
fractioning or combinations. In particular at least two different procedures are pre- 
ferred, these procedures capable of being used separately or support one another to 
achieve the best and highest concentration of components of interest. 

10 The fir^t procedure is perfomied in particular to obtain the small molecules and is an 
extraction performed in water to get hold of the water-soluble molecules, in particu- 
lar the small molecules. A homogenate from the chondrocytes, disrupted to release 
any anti-angiogenic molecules from the cytoplasma and separated from culture me- 
dia, is obtained, and then extraction is performed on the homogenate, for example 

15 such as described in Example 2. A separation procedure may then be conducted, 
such as a centrifugation procedure whereby the resulting supematant comprises the 
water-soluble molecules. The supernatant may be used as such, or further purified, 
dried and/or combined with other fractions. The retentate may be discarded or sub- 
jected to a second extraction, such as the following second procedure. 

20 

The second procedure is performed to retrieve as much of the anti-angiogenic 
molecules not water-soluble as possible by using organic solvents, chaotropic 
agents, detergents, or other kinds of additives in the extraction solution. 

25 The two procedures may be conducted in combination, so that first the fractions 
containing water-soluble molecules are obtained and subsequently the other frac- 
tions are obtained. Alternatively, either of the procedures may be conducted only. 

Thus the second extraction procedure could either l>e performed using 
30 cells/cartilage directly from the culture tank (without pre-water-extractidn) or it could 
be peribrmed using cells/cartilage from pre-water-extraction. 

When isolating firaction comprising molecules not soluble in water the cells/cartilage 
could be extracted using a solvent, such as guanidine hydrochloride. Often the sol- 
35 vent will be used in a concentration of about 1-6M solution. 
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After this extraction the solvent, sucli as guanidine hydrochloride has to be re- 
moved. Either dialysis or ultrafiltration using cut-off values of 5-10 kDa removes 
these additives. 

5 Anti-angiogenic fractions are obtained from the culture media, the supernatant from 
the water-extraction as well as the non-water extraction. Also the retentate from the 
non-water-extraction could serve as a fraction. 

The various fractions from two extraction procedures and the culture medic can be 
10 pooled to obtain combined fractions, wherefrom the further purifica- 
tion/concentration/analysis can be made. 

The fractions obtained may be further concentrated by any suitable means, such as 
by ultra-filtration. In order to obtain a fraction comprising the predetermined mole- 
15 cules, the ultrafiltration may be carried out with an filter membrane having a porosity 
of about 1500 kDa, such as about. 500 kDa, preferably about 250 kDa. 

Further purification of the fraction may be carried out by flocculation, precipitation 
and/or chromatography. 

20 

For chromatography the column used can be packed bed adsorption, expanded bed 
adsorption or magnetic separation. The separation techniques used can be gel fil- 
tration, ion exchange, hydrophobic Interactions, reversed phase, metal chelate, af- 
finity, and covalent bindings. 

25 

The anti-angiogenic fraction is suitably capable of being stored for a longer period 
before use. It is preferred to dry the fraction, such as by spray-drying or freeze- 
drying to obtain a powder having superior storage properties compared to liquid 
preparations. 
30 . 

Chondroiting sulphate and collagen may be obtained from the cell cultures using 
either physical or chemical separation and purification techniques. For example, 
collagen may be obtained by centrifuging the cell culture medium and cells at 150g/ 
lOOOr.p.m. for 10 minutes, so to obtain a pellet and supernatant The pellet, con- 
35 taining the cell suspension is discarded and the collagen in the supernatant is cen- 
trifuged again at 600g for 10 minutes. The pellet, containing insoluble collagen, is 
suspended in a buffer and desalted by a combination of, for example, heating treat- 



BNSDOCID: <WO 0183707A2J_> 



wo 01/83707 



16 



PCT/DKOl/00297 



ment and enzyme digestions to thereby obtain a liquid collagen. This liquid collagen 
may be further purified to eliminate any kind of viruses 

Composition 

5 

The anti-angiogenic fraction obtained may be used as any conventional anti- 
angiogenic fraction obtained directly from cartilage. Due to the method according to 
the invention it is possible to obtain substantially pure fractions, that is substantially 
without any substances relating to cartilage as such or other connective tissue that 
10 is present in fractions obtained by homogenising and fractionating cartilage as such. 
Thereby contamination of foreign molecules in the composition is avoided. Further- 
more, it is easier to standardise the fractions obtained for further purposes, such as 
for the preparation of pharmaceutical compositions. 

15 One aspect of the invention relates to a composition comprising a fraction according 
to the invention, said composition being suitable for administering to animals and/or 
human beings, in particular said composition is a pharmaceutical composition. 

The main routes of drug delivery, are intravenous, oral, and topical, as vwll be de- 
20 scribed below. Other drug-administration methods, such as subcutaneous injection 
or via inhalation, which are effective to deliver the drug to a target site or to intro- 
duce the drug into the bloodstream, are also contemplated. 

The mucosal membrane to which the pharmaceutical preparation of the invention is 
26 administered may be any mucosal membrane of the mammal to which the biologi- 
cally active substance is to be given, e.g. In the nose, vagina, eye, mouth, genital 
tract, lungs, gastrointestinal tract, or rectum, preferably the mucosa of the nose, 
mouth or vagina. 

30 Fractions of the invention may be administered parenterally, that is by intravenous, 
intramuscular, subcutaneous intranasal, intrarectal, intravaginal or intraperitoneal 
administration. The subcutaneous and intramuscular forms of parenteral administra- 
tion are generally preferred. Appropriate dosage forms for such administration may 
t>e prepared by conventional techniques. The fractions may also be administered by 

35 inhalation, that is by intranasal and oral inhalation administration. Appropriate dos- 
age forms for such administration, such as an aerosol formulation or a metered dose 
inhaler, may be prepared by conventional techniques. 
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The fractions according to tlie invention may be adnninistered with at least one other 
fraction, such as an anti-cancer fraction. The fractions may be administered simulta- 
neously, either as separate formulations or combined in a unit dosage form, or ad- 
ministered sequentially. 

The dosage requirements will vary with the particular drug compositiQn employed, 
the route of administration and the particular subject being treated. Ideally, a patient 
to be treated by the present method will receive a phamiaceutically effective amount 
of the fraction in the maximum tolerated dose, generally no higher than that required 
before drug resistance develops. 

For ail methods of use disdosed herein for the fractions, the daily oral dosage regi- 
men will preferably be from about 0.01 to about 80 nng/kg of total body weight The 
daily parenteral dosage regimen about 0.001 to about 80 mg/kg of total body weight. 
The daily topical dosage regimen will preferably be from 0.1 mg to 150 mg, admin- 
istered one to four, preferably two or three times daily. The daily inhalation dosage 
regimen will preferably be from about 0.01 mg/kg to about 1 mg/kg per day. It will 
also be rec(^nized by one of skill in the art that the optimal quantity and spacing of 
individual dosages of a fifaction or a pharmaceutically acceptable salt thereof will be 
determined by the nature and extent of the condition t)eing treated, the form, route 
and site of administration, and the partteular patient being treated, and that such 
optimums can be detemiined by conventional techniques. It will also be appreciated 
by one of skill in the art that the optimal course of treatment, i.e., the number of 
doses of a fraction or a pharmaceutically acceptable salt thereof given per day for a 
defined number of days, can be ascertained by those skilled in the art using con- . 
ventional course of treatment determination tests. 

The term "unit dosage form" as used herein refers to physically discrete units suit- 
able as unitary dosages for human and animal subjects, each unit containing a pre- 
determined quantity of a fraction, alone or in combinatfon with other agents, calcu- 
lated in an amount sufndent to produce the desired effect in association with a 
pharmaceutically acceptable diluent, carrier, or vehide. The specifications for the 
unit dosage forms of the present invention depend on flie particular fraction or fi^ 
ttons employed and the effect to be achieved, as ywell as the pharmacodynamkss 
assodated with each fraction in the host The dose administered should be an " ef- 
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fective amount" or an amount necessary to achieve an "effective level" in the indi- 
vidual patient. 

Since the "effective level" is used as the preferred endpoint for dosing, the actual 
6 dose and schedule can vary, depending on interindividual differences in pharmaco- 
kinetics, drug distribution, and metabolism. The "effective level" can be defined, for 
example, as the blood or tissue level desired in the patient that corresponds to a 
concentration of one or more fractions according to the invention. 

10 Pharmaceutical compositions containing a iFraction of the present invention may be 
prepared by conventional techniques, e.g. as described in Remington: The Science 
and Practice of Phanmacy 1995, edited by E. W. Martin. Mack Publishing Company, 
19th edition, Easton, Pa. The compositions may appear in conventional forms, for 
example capsules, tablets, aerosols, solutions, suspensions or topical applications. 

15 

Whilst it is possible for the compounds or salts of the present invention to be ad- 
ministered as the raw fraction, for example freeze, it may be preferred to present 
them in the form of a pharmaceutical formulation. Accordingly, the present invention 
further provides a pharmaceutical formulation, for medicinal application, which com- 
20 prises a fraction of the present invention or a pharmaceutically acceptable salt 
thereof, as herein defined, and a phannaceutically acceptable earner therefor. 

The fractions of the present invention may be fonnulated in a wide variety of oral 
administration dosage forms. The pharmaceutical compositions and dosage forms 

25 may comprise the fractions of the invention or its phannaceutically acceptable salt or 
a crystal form thereof as the active component. The pharmaceutically acceptable 
canriers can be either solid or liquid. Solid form preparations include powders, tab- 
lets, pills, capsules, cachets, suppositories, and dispersible granules. A solid earner 
can be one or more substances which may also act as diluents, flavoring agents, 

30 solubilizers, lubricants, suspending agents, binders, preservatives, wetting agents, 
tablet disintegrating agents, or an encapsulating material. 

Preferably, the composition will be about 0.5%. to 75% by weight of a fraction or 
fractions of the invention, with the remainder consisting of suitable phamiaceutical 
35 excipients. For oral administration, such excipients include pharmaceutical grades of 
mannitol, lactose, starch, magnesium stearate, sodium saccharine, talcum, cellu- 
lose, glucose, gelatin, sucrose, magnesium carbonate, and the like. 
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In powders, the carrier is a finely divided solid which is a mixture with the finely di- 
vided active component. In tablets, the active component is mixed with the canier 
having the necessary binding capacity in suitable proportions and compacted in the 
5 shape and size desired. The powders and tablets preferably containing from one to 
about seventy percent of the active fraction. Suitable carriers are magnesium car- 
bonate, magnesium stearate, talc, sugar, lactose, pectin, dextrin, starch, gelatin, 
tragacanth, methylcellulose, sodium carboxymethylceilulose, a low melting wax, 
cocoa butter, and the like. The term "preparation" is intended to include the formula- 
10 tion of the active fraction with encapsulating material as carrier providing a capsule 
in which the active component, with or without carriers, is surrounded by a carrier, 
which is in association with it. Similariy, cachets and lozenges are included. Tablets, 
powders, capsules, pills, cachets, and lozenges can be as solid forms suitable for 
oral administration. 

15 

Drops according to the present invention may comprise sterile or non-sterile aque- 
ous or oil solutions or suspensions, and may be prepared by dissolving the active 
ingredient in a suttable aqueous solution, optionally including a bactericidal and/or 
fungicidal agent and/or any other suitable preservative, and optionally including a 

20 surface active agent. The resulting solution may then be clarified by filtration, 

transferred to a suitable container which is then sealed and sterilized by autoclaving 
or maintaining at 98-1 00. degree. C. for half an hour. Alternatively, the solution may 
be sterilized by filtration and transfen^ed to the container aseptically. Examples of 
bactericidal and fungicidal agents suitable for inclusion in the drops are phenylmer- 

25 curie nitrate or acetate (0.002%), benzalkonium chloride (0.01%) and chlorhexidine 
acetate (0.01%). Suitable solvents for the preparation of an oily solution include 
glycerol, diluted alcohol and propylene glycol. 

Also included are solid form preparations which are intended to be converted, 
30 shortly before use, to liquid form preparations for oral administration. Such liquid 

forms include solutions, suspensions, and emulsions. These preparations may con- 
tain, in addition to the active component, colorants, flavors, stabilizers, buffers, artifi- 
cial and natural sweeteners, drspersante, thickeners, solubilizing agents, and the 
like. 

35 

Other fonns suitable for oral administration include liquid form preparations including 
emulsions, syrups, elixirs, aqueous solutions, aqueous suspensions, toothpaste, gel 
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dentrifrice, chewing gum, or solid form preparations which are Intended to be con- 
verted shortly before use to liquid form preparations. Emulsions may be prepared In 
solutions in aqueous propylene glycol solutions or may contain emulsifying agents 
such as lecithin, sorbitan monooleate, or acacia. Aqueous solutions can be prepared 
5 by dissolving the active component in water and adding suitable colorants, flavors, 
stabilizing and thickening agents. Aqueous suspensions can be prepared by dis- 
persing the finely divided active component in water with viscous material, such as 
natural or synthetic gums, resins, methylcellulose, sodium carboxymethylcellulose, 
and other well known suspending agents. Solid form preparations include solutions, 
10 suspensions, and emulsions, and may contain, in addition to the active component, 
colorants, flavors, stabilizers, buffers, artificial and natural sweeteners, dispersants, 
thickeners, solubilizing agents, and the like. 

The fractions of the present invention may be formulated for parenteral adminlstra- 
15 tion (e.g., by injection, for example bolus injection or continuous infusion) and may 
be presented In unit dose form in ampoules, pre-filled syringes, small volume infu- 
sion or in multi-dose containers with an added preservative. The compositions may 
take such forms as suspensions, solutions, or emulsions in oily or aqueous vehicles, 
for example solutions In aqueous polyethylene glycol. Examples of oily or nonaque- 
20 ous carriers, diluents, solvents or vehicles include propylene glycol, polyethylene 
glycol, vegetable oils (e.g., olive oil), and injectable organic esters (e.g., ethyl ole- 
ate), and may contain formulatory agents such as preserving, wetting, emulsifying or 
suspending, stabilizing and/or dispersing agents. Alternatively, the active ingredient 
may be in powder form, obtained by aseptic isolation of sterile solid or by lyophilisa- 
25 tion from solution for constitution before use with a suitable vehicle, e.g., sterile, py- 
rogen-free water. 

The parenteral formulations typically will contain from about 0.5 to about 25% by 
weight of the fraction in solution. Preservatives and buffers may be used. In order to 

30 minimize or eliminate irritation at the site of injection, such compositions may contain 
one or more nonionic surfactants having a hydrophile-lipophile balance (HLB) of 
from about 12 to about 17. The quantity of surfactant in such fonnulations will typi- 
cally range from about 5to about 15% by weight. Suitable surfactants include poly- 
ethylene sorbitan fatty acid esters, such as sorbitan monooleate and the high mo- 

35 lecular weight adducts of ethylene oxide with a hydrophobic base, fonned by the 

condensation of propylene oxide with propylene glycol. The parenteral formulations 
can be presented in unit-dose or multi-dose sealed containers, such bs ampules and 
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Vials, and can be stored in a freeze-dried (lyophillzed) condition requiring only the 
addition of tlie sterile liquid excipient, for example, water, for injections, immediately 
prior to use. Extemporaneous injection solutions and suspensions can be prepared 
from sterile powders, granules, and tablets of the kind previously described. 



The fractions of the present invention may be formulated for administration as sup- 
positories. A low melting wax, such as a mixture of fatty acid glycerides or cocoa 
butter is first melted and the active component is dispersed homogeneously, for ex- 
10 ample, by stim'ng. The molten homogeneous mixture is then poured into convenient 
sized molds, allowed to cool, and to solidify. 

The active fraction may be formulated into a suppository comprising, for example, 
about 0.5% to about 50% of a traction of the invention, disposed in a polyethylene 
1 5 glycol (PEG) canier (e.g., PEG 1000 [96%] and PEG 4000 [4%]. 

The fractions of the present invention may be fonnulated for vaginal administration. 
Pessaries, tampons, creams, gels, pastes, foams or sprays containing in addition to 
the active ingredient such canlers as are known in the art to be appropriate. 

20 

The fractions of the present invention may be fonnulated for nasal administration. 
The solutions or suspensions are applied directly to the nasal cavity by conventional 
means, for example with a dropper, pipette or spray. The formulations may be pro- 
vided in a single or multidose form. In the latter case of a dropper or pipette this may 
25 be achieved by the patient administering an appropriate, predetermined volume of 
the solution or suspension. In the case of a spray this may be achieved for example 
by means of a metering atomizing spray pump. 

The fractions of the present invention may be fonnulated for aerosol administration, 
\0 particularly to the respiratory tract and including intranasal administration. The frac- 
tion will generally have a small particle size for example of the order of 5 microns or 
less. Such a particle size may be obtained by means known in the art, for example 
by micronization. The active ingredient is provided in a pressurized pack with a suit- 
able propellent such as a chlorofluorocartDon (CFC) for example dichlorodifluo- 
5 romethane, trichlorofluoromethane, or dichlorotetrafluoroethane, carbon dioxide or 
other suitable gas. The aerosol may conveniently also contain a surfactant such as 
lecithin. The dose of drug may be controlled by a metered valve. Altematively the 
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active ingredients may be provided in a form of a dry powder, for example a powder 
mix of the fraction in a suitable powder base such as lactose, starch, starch deriva- 
tives such as hydroxypropylmethyl cellulose and polyvinylpyrrolidine (PVP). The 
powder earner will form a gel in the nasal cavity. The powder composition may be 
5 presented in unit dose form for example in capsules or cartridges of e.g., gelatin or 
blister packs from which the powder may be administered by means of an inhaler. 

When desired, formulations can be prepared with enteric coatings adapted for sus- 
tained or controlled release administration of the active ingredient. 

10 

The pharmaceutical preparations are preferably in unit dosage forms. In such form, 
the preparation is subdivided into unit doses containing appropriate quantities of the 
active component. The unit dosage. form can be a packaged preparation, the pack- 
age containing discrete quantities of preparation, such as packeted tablets, cap- 
15 sules, and powders in vials or ampoules. Also, the unit dosage form can be a cap- 
sule, tablet, cachet, or lozenge itself, or it can be the appropriate number of any of 
these in packaged form. 

The fraction or composition according to the invention is particular useful for being 
20 used in a method of treating and/or preventing a disease in an animal or human 
being, comprising administering to a patient a sufficient amount of the fraction or the 
composition. In particular the anti-angiogenic fraction or composition is useful for 
treating disease wherein angfogenesis, i.e. growth of blood vessels, is desirable to 
avoid, such as in cancer. 

25 

Accordingly, the present invention in particular relates to the treatment 
and/prevention of the following diseases: 

Any disease being related to angiogenesis, such as any cancer disease. In particu- 
30 lar the disease may be selected from malignant neoplasms of the gastro-intestinal 
tract, malignant neoplasms of the uro-genitai organs, sarcomes and carcinomas of 
bone, muscle, connective tissue, skin and breast, hepatomas, malignant neoplasms 
of the lung, leukaemia and other blood cell and lymphatic related neoplasms as well 
as other malignant diseases, such as those mentioned in the WHO Classification of 
35 Diseases and Injuries. 
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Also, any immunological disease may be treated and/or prevented, such as immu- 
nological diseases where immunological elements are dominating the pathogenesis 
and where an immunological element is central in the investigation, diagnosis, 
treatment or control of the disease. In immunological diseases the structure or func- 
tion of the damage organ or tissue is caused by a reaction between antigen and 
antibody, between antigen and immune cells or due to a malfunction of the immune 
system. Examples of immunological disease are infection diseases, allergic dis- 
eases, autoimmune disease (e.g. rheumatoid arthritis), immune defects, or trans- 
plantation of organs. 

Furthermore, any diabetes related disease, in particular in relation to angiogenesis, 
such as diabetic renopati or diabetic retinopati. 



A wide variety of other diseases may be treated and/or prevented by the present 
invention, such as psoriasis and lupus. 

Furthermore, the invention relates to a chondrocyte culture as obtainable by 

selecting a chondrocyte source having a sufficient amount of viable 
chondrocytes. 

denuding the chondrocytes from extracellular matrix 



plating the denuded chondrocytes in high density in a culture medium 

culturing the chondrocytes at a temperature below 29 C. 

In particular the method relates to cuituring of elasmobranch chondrocytes. 

The chondrocyte culture obtained may be stored appropriately for later use, such as 
for fractioning or function as a chondrocyte bank for subsequent culturing or function 
immediately as a chondrocyte source for the production of anti-anglogenic fractions 
as discussed above. 
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Examples 

In the following non-limiting examples of the invention are described. 
5 Example 1 

Culturing of shark chondrocytes : 

The species used was a young dogfish shark (Scyliorphinus canicula) approximately 
1 0 3-5 years of age. The shark was kept at the Department of Biological Sciences at 

Plymouth University, England. And in this example a modification of DMEM/F12 was 
used. 

For cultivations of chondrocytes of elasmobranches, various medias can be modi- 
15 fied to resemble elasmobranch plasma and be used with great ef^ciency, for exam- 
ple, Medium 199, RPMI 1640. LIS Glutamax, Nut. Mix. F12, DMEM/F12, DMEM 
high glucose. These medias can all be obtained from either Sigma Aldrich or Life 
Technologies. 

Materials used: 

ITS+ Premix from Becton Dickinson, Catalogue No. 354352, LOT No. 001330 
Nu-Serum IV Culture Supplement from Becton Dickinson, Catalogue No. 355101, 
LOT No. 003920 

Isolation of Cartilage 

Chicken scissors, scalpels, tweezers and laminar flow cabinet are thoroughly 
cleaned using 70% elhanol, to avoid bacterial and fungous contamination. 

Prior to the procedure, the shark is killed by an overdose of anaesthetics by placing 
this in a container with 821 mg 3-aminobenzoic acid ethyl ester (Sigma Aldrich) dis- 
solved in 4 liters saline water. To ensure death, a hard stroke is placed on the back 
of the head of the shark using a 30cm long iron bar, which has also been treated 
with 70% ethanol to avoid contamination. 
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All the following treatments from now until the end product ar% r^rfornied under 
aseptic conditions using sterile labcoats, hair and mouth protection and sterile 
gloves. During the preparation and dissection of the cartilage, it is considered Im- 
portant to keep the temperature relatively low, so to limit potential damage to the 
5 cells by room temperature. 

After the shark has been killed, it is sprayed with 70% ethanol and placed on ice in a 
container in the laminar flow cabinet. A iarge^area around where theiinitiar incision is 
to be made, is sprayed with 70% ethanol. The spinal cord is transaeted:and an inci- 
sion is made from the cranium along ihe spinal coiiimn using scalpel and chicken 
0 scissors. The edges of the skin and flesh around the cartilage are clejaned with 70% 
ethanol. The cartilage from the spinal cord, cranial^ jaw, pelvic girdle and fin tissues 
are all cut out and cleaned as mush as possible to get rid of nervous tissue, adher- 
ent flesh and connective tissue. Keeping the different types of obtained cartilage 
apart, these are placed and washed in tissue culture dishes containing a sterile ice- 
5 cold Shark Ringer solution. This Shari< Ringer solution is made from 1:1 Hank's Bal- 
anced salt solution (with sodium bicarijonate, without phenyl red; Sigma Aldrich) 
with the addition of 0.14M NaCI, 0.35M urea and penicillin (200 units/ml)/ streptomy- 
cin (200 pg/ml), so to mimic shark serum osmolarity. Small pieces of cartilage are 
placed in 10% formalin for future histological analysis. 

The cartilage is minced into very fine pieces, approximately 1-2mm^ and are placed 
in glass bottles with 0.26 % Trypsin/ Hank's Balanced salt solution (Sigma Aldrich) 
for 60 minutes or ovemight at ^'C on a magnetic stirrer at medium speed. The en- 
zyme solution cover the cartilage pieces and works to remove adherent tissue. 
After the specific time period, the trypsin solution is removed and the cartilage is 
washed twice in the Shark Ringer solution (as described previously), however, with 
added 0.0098M CaCb (anhydrous). 

Cartilage is subjected to a series of digestion protocols using 0.25% collagenase 
type XI from Clostridium histolytlcum (Sigma Aldrich) in the Shartc Ringer solution 
with added CaCfe (so to fully activate the enzyme). Cartilage is placed in this solu- 
tion at Q^'C ovemight on a magnetic stiner at medium speed. Cell release from this 
digestion is monitored initially after 12 hours and then every two hours. 
At the completion of each digestion the enzyme-ceil solution is filtered through a cell 
strainer (Becton Dickinson) into a 50ml polypropylene Falcon Tube (Becton Dickin- 
son), so to separate debris products from soluble molecules and cells (a new colla- 
genase solution is added to the new digestion protocol). 
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To inhibit the enzymatic activity, cells are washed three times with Dulbecco's modi- 
fied Eagle's-Ham's F-12 medium (1:1) containing 15mM N-2-hydroxyethyl- 
piperazine-N -2-ethanesulfonic acid (HEPES) modified to resemble shark plasma 
by the addition of lOOmM NaCI, 3.9mM CaCfe. 2.5mM MgCb, 300mM urea, and 
5 150mM trimethylamine oxide. This nutrient medium is also supplemented with se- 
rum and/ or serum suplements. In one experiment 10% Nu-Serum™ IV Culture 
Supplement, 1% ITS+^m Premix (Becton Dickinson), in another with 10% serum 
from the shark It-self. Furthemiore, penicillin (200 units/ml)/ streptomycin (200 
|ig/ml) are added in both experiments. Each wash is followed by centrifuge for 10 
10 minutes at 150g at 9°C to remove non-cellular components. Supernatants are dis- 
carded. 

Cultivation of Chondrocvtes 



15 Still under aseptic conditions, the chondrocytes are resuspended in Dulbecco's 
modified Eagle's Ham's F-12 medium (as described above). 

Cell viability of the suspensions is examined using a small amount of the cell sus- 
pension with Trypan Blue stain, the viability is then examined using a hemacytome- 
20 ter. 



The cell suspensions are transferred to tissue culture dishes and cultured at high 
density of viable cells, at either 2 xlO®, 5 xlO® or 1x10® cells per ml to favour viabil- 
ity, differentiation and cell growth. The cultures are incubated at IS^'C with the addi- 

25 tion of 5% CO2. After an incubation time of 24 hours, cell culture medium is 

reseeded into a new culture dish so to allow for the attachment and growth of chon- 
drocytes that are still in suspension. The original cell culture ■BHBBH 
HHBHHHHHHHi washed twice with new medium to remove unsettled de- 
bris, and the medium is then replaced. Depending on the type and size of the tissue 

30 culture dish, the medium is changed at regular intervals. For this experiment 24-well 
tissue culture plates are used. These wells contained 1ml medium, and this medium 
is replaced every 2*3 days. 

The culture media that is withdrawn firom the ceil cultures is placed in sterile con- 
tainers at -20°C for further examination. 

35 
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After the initial 7 days, cell culture medium is added with only half the amount of 
penicillin (100 units/ml)/ streptomycin (100 |xg/ml), so to promote increased growth 
rate. 

5 Examination of ohenotvpic characteristics 

At regular intervals cell cultures are fixed and stained with Giemsa for cell viability, 
aqueous toluidine blue for metachromasia (indicating the active synthesis of proteo- 
glycans), Safranin O for sulphated glycosaminoglycans and Van Gieson's stain for 
10 collagen. 

Isolation of the chondrocyte phenotvoe : 

In an attemp to isolate the chondrocytes, either the primary cell suspension obtained 
from the cartilage or a harvested monolayer (not necessarily confluent) from the 
15 tissue culture dish containing differentiated chondrocytes (appear fibroblastic and 

decrease and/ or stop the synthesis of cartilage specific components), is placed in a 
liquid suspension culture. The harvested monolayer are obtained by removing cell 
culture medium from the culture dish, washing with phosphate buffered saline to 
remove serum components, adding a 0.25% trypsin solution (as described previ- 
ously) until cells have detached, washing the BMMI suspension twice with ceil 
culture medium, to stop the enzymatic reaction and centrifuge for 10 minutes at 

It was found that the chondrocytes and other cells were unable to plate oirt in the 
0.5% agar and therefore remained in liquid suspension. Chondrocytes can live in 
suspension for at least 7 days, whereas other connective tissue cells such as the 
fibroblast, do not survive for more than 2-3 days. 

The liquid suspension culture may be obtained by coating the bottom of a petridish 
with 0.5% agar (or agarose), a modification of the method explained by Klagsbrun 
(1979; "Large-Scale Preparation of Chondrocytes", Methods in Enzymology, Volume 
XXIII, page 560-564). 1% solution of agar (or agarose) is made up in tissue culture 
water and sterilized by autoclaving. The solution is cooled to 45*'C and mixed with 
an equal amount of x2 Dulbecco's modified Eagle's-Ham's F-12 medium (1:1) con- 
taining 15mM N-2-hydroxyethyl-piperazine-N -2-ethanesulfonic acid (HEPES) modi- 
fied to resemble shark plasma by tiie addition of lOOmM NaCI, 3.9mM CaClz, 
2.5mM MgCl2, 300mM urea, and 150mM trimethylamlne oxide. This nutrient medium 
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was also supplemented with 10% Nu-Serum™ IV Culture Supplement, 1% 178+'^*^ 
Premix (Becton Dickinson), penicillin (200 units/ml)/ streptomycin (200 ing/ml). Two 
mililiters of the 0.5% agar solution is poured into a 35mm tissue culture dish. 
After the agar hardens, 3ml of the cell suspension of a lower density of 2 x 10^ cells/ 
5 per ml or the higher density for example 1x10®, is suspended or resususpended in 
the medium described above with serum supplements 10% Nu-Serum™ IV Culture 
Supplement, 1% ITS+™ Premix, and plated onto the agar plates. 

After 3-4 days In this suspension, the medium is removed and reseeded onto tissue 
10 culture plates at desired density. Viability tests are carried out using a small amount 
of the cell suspension with Trypan Blue, these are examined in a hemacytometer. 

Results: 

15 Cultures are examined initially after 24 hours using an inverted microscope, and 

then every time culture medium is changed. In the cultures in which cells are seeded 
straight onto the tissue culture plate after being released from the cartilage matrix, a 
mixture of cells and debris can be seen. In the cultures that were initially seeded in 
liquid suspension, only the chondrocyte cells should have survived. In both type 

20 cultures, the chondrocytes can be seen as rounded shapes on their own or in clus- 
ters. After 3-5 days in culture, these cells become more flattened and more square 
formed on the surface of the culture dish. After 7 days, the cells starts becoming 
more fibroblast like. At this stage it is evident that the cells are dividing, spreading 
and are highly active. The most active cells are those from the cranial and jaw carti- 
25 lage. Cells cultured in the medium supplemented with 10% Nu-Serum™ IV Culture 
Supplement and 1 % ITS+™ Premix were more active and divide more rapidly, as 
compared to cells cultures in medium with the serum from the shark it-self. 

After 10 days, the cultures that were seeded at the higher densities have reached 
30 confluence. Cells are now long and appear fibroblaststic. 

Staining for the chondrocyte phenotypic characteristics initially indicates the chon- 
drocyte phenotype (when cells are rounded), and as cells starts to flatten to become 
more fibroblastic on the substratum, thus the loss of this phenotypic behaviour 

35 



<WO 01 83707A2J_> 



wo 01/83707 PCT/DKOl/00297 

29 

The re-differentiation potential of the cultured chondrocytes is confirmed by the sus- 
pension cultures, in which cells in this liquid suspension had initially been cultured 
on the tissue culture dish. At the time of harvest, these cells had become differenti- 
ated and appeared fibroblastic. As the medium was removed from the suspension 
culture and plated out on the tissue cutture dish, the cells again appeared rounded 
and staining for the cartilage specific components indicated the re-differentiation of 
cells to the chondrocyte phenotype. After 7 days in this culture, the cells again be- 
came more fibroblastic. 



10 Example 2 

Extraction of anti-anqioqenic fractions 



When the growth period is finished the cells and the culture media are separated by 
centrifugation at 600g for 10 minutes. Then the cells are trypsinised using trypsin 
EDTA solution for 5-10 minutes, which releases the ceils from the T-flask. Then the 
cell solution is centrifuged at 600 g for 15 minutes at 4^C and the supernatant is 
stored for later use. The cells in the retentate are disrupted and homogenised in 
distilled water and stirred for 2 hours at 4^C to extract the water-soluble molecules 
obtaining an extract. 



The extract is centrifuged at 13.600 g for 15 minutes at 4°C and the supernatant and 
the culture media supernatant are filtered on a 24 pm Whatman filter to get rid of 
particles susceptible to affect the performance of an ultrafiltration column. The fil- 
trated materials are then polled together and ultrafiltrated at 4^C on a tangential flow 
filtration column having a porosity of 250 kDa. The supernatant is sterile filtered on 
0.22 pm filter, stored in sterile bottles for further use. 



The fraction may be further examined by one of the following tests. 
Example 3 

In vitro assay of the extract 



The activity of the fraction obtained may be assayed by any one of the following 
methods. 
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The hormone-dependent cancer cell lines ZR75-1 and MCF-7 cells are grown to a 
density of population of 20.000 cells/well on 24-well plaques or 15.000 cells/well on 
6 well plaques. They are tested in the presence or absence of different concentra- 
tions of the extract (all experiments are performed in triplicates). The cells are grown 
in an incubator under a constantly humidified atmosphere containing 5% CO2 at 37 
**Cfor3, 7, 17 days. 

Culture media are withdrawn and replaced by fresh media every second day and the 
cell growth inhibition can be measured by direct cell counting of the cells or by 
measuring the total DNA content of a well. 

In vivo assay of the extract 

40 Days old female Spague-Dawley rats are adapted to their environment for 12 
days. Then 20 mg MBA/ml com oil (9,10-Dimethyl-1,2-Benzanthracene) was ad- 
ministered to the rats by gavage and three month after this treatment the rats having 
developed a mammary breast cancer have been selected. 

These rats are distributed in groups where the rats in the treated groups are given a 
daily dose of increasing concentration of cartilage extract in 3 ml of water for eight 
weeks, while the control group received the same volume of pure water. The growth 
of inhibition can be measured by comparing the decrease of tumor diameter vs. a 
control. 

CAM-assav 

Another method for analysing the activity of the extract is by the CAM-assay 
(chicken chorioallantoic membrane assay) which has been described by Sheu et al. 
(1998). 

Example 4 

Toxicoloqv 



For evaluating the non-toxicity of the active molecules of the cartilage extract, the 
animals used in the above in vivo experiments were killed by decapitation and the 
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following tissues were taken for analysis: liver, lung, kidneys, heart, brain, muscle 
and mammary gland. After they have been fixated for two days in Bouin fluid the fat 
was taken out of these tissues. After dehydration in ethanol, the fixated tissues were 
embedded in paraffin. Sections thereof were obtained and mounted on glass slides, 
5 coloured with haematoxylin and visualised under microscope. 

Example 5 

Cell counting 

0 For following the growth of the chondrocytes the cells are trypsinised using trypsin 
EDTA for 5-10 minutes and counted using Trypan Blue viability staining using a he- 
mocytometer. The count was adjusted to 5-10x10^ ceils/ml. 

After counting the cells is isolated by centrifugation at 600 g for 10 minutes and 4^C 
5 and 10 ml of fresh media is added and the solution is incubated again at either 
28*'C, 21 °C or 9^C where 5% CO2 is added to the samples incubated at 28^C. 
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Claims: 

1. A method, of producing an antl-angiogenic, antMnflammatoiic, lysozomic and/or 
anti-collagenolytic fraction and/or collagen and/or chondroitinsulphate from cul- 
tured chondrocytes, comprising 

selecting a chondrocyte source having a sufficient amount of viable 
chondrocytes, 

- denuding the chondrocytes at least partially from extracellular matrix, 

plating the denuded chondrocytes in high density in a culture medium, 

• separating the cultured chondrocytes from substantially all the culture 
medium, and 

- extracting a fraction comprising antt-angiogenic, anti-inflammatoric and/or 
anti-collagenoiytic molecules and/or collagen and/or chondroitinsulphate 
from said cultured chondrocytes, obtaining the anti-angiogenic, anti- 
inflammatoric and/or anti-collagenolytic fraction and/or collagen and/or 
chondroitinsulphate. 

2, The method according to claim 1, wherein the chondrocyte source is animal car- 
tilage. 

3, The method according to claim 2, wherein the chondrocyte source is elasmo- 
branch cartilage. 

4. The method according to claim 1, wherein the chondrocytes are elasmobranch 
chondrocytes. 

5. The method according to claim 4, wherein the chondrocytes are ray or shark 
chondrocytes. 



6. The method according to daim 1, wherein the chondrocyte source is a chondro- 
cyte culture. 
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7. The method according to claim 1, wherein the chondrocytes are cultured at a 
temperature below 37 °C. 

5 

8. The method according to claim 1, wherein the chondrocytes are cultured at a 
temperature below 29 ^C. 

9. The method according to claim 1, wherein the chondrocytes are cultured in a 
10 medium containing serum. 

10. The method according to claim 1, wherein the chondrocytes are cultured in a 
medium containing serum substitutions. 

15 11. The method according to claim 1, wherein the chondrocytes are cultured in a 
monolayered culture. 

12. The method according to claim 1, wherein the chondrocytes are cultured in a 
three-dimensional culture. 



20 



13. The method according to claim 12, wherein the chondrocytes are cultured at a 
scaffold or a mould. 



14. The method according to claim 1, wherein the biochemical, physical and struc- 
25 tural environments is approximately as in natural cartilage. 

15. The method according to claim 1, wherein, during culturing, the chondrocytes 
are allowed to settle, before the culture medium Is changed. 

30 16. The method according to claim 15, wherein the chondrocytes are allowed to set- 
tle, preferably for at least 3 days, before the culture medium is changed. 

17. The method according to claim 1, wherein the denuded chondrocytes are plated 
in a density of at least 5x10^ chondrocytes per ml. 

35 

18. The method according to claim 1, wherein the fraction is concentrated by ultra- 
filtration by use of a filter membrane having a porosity of 1500 kDa. 
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19. The method according to claim 1, wherein the fraction, comprising water soluble 
molecules, is combined with the culture medium, before obtaining said anti- 
angiogenic, anti-inflammatoric and/or anti-collagenolytic fraction. 

20. The method according to daim 1, wherein the chondrocyte source has at least 
50% viable chondrocytes. 

21. The method according to claim 1, wherein the chondrocytes are cultured for a 
time sufficient for at least 10 cell division cycles. 

22. The method according to claim 1 , wherein the chondrocytes produce collagen. 

23. The method according to daim 1 , wherein the chondrocytes secrete compo- 
nents of cartilage. 

24. The method according to claim 1 , wherein the chondrocyte cells are immature 
and/or mature cells of the chondrocyte type and/or cells of a maturity in between 
immature and mature. 

25. The method according to claim 1 , wherein the chondrocyte cells are genetically 
manipulated. 

26. The method according to claim 1, wherein the anti-angiogenic, anti- 
inflammatoric and/or anti-collagenolytic fraction is further purified. 

27. The method according to claim 1, wherein the antl-angiogenic, anti- 
inflammatoric and/or anti-collagenolytic fraction is fireeze-dried. 

28. A method of culturing elasmobranch chondrocytes comprising 

selecting a chondrocyte source having a sufficient amount of viable 
chondrocytes, 

denuding the chondrocytes from extracellular matrix. 
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plating the denuded chondrocytes in high density in a culture medium, 
and 

- culturing the chondrocytes at a temperature below 29 C. 

29. An anti-angiogenic, anti-inflammatoric, lysozomic and/or anti-collagenolytic frac- 
tion and/or collagen and/or chondroitinsulphate obtainable by 

- selecting a chondrocyte source having a sufficient amount of viable 
10 chondrocytes, 

- denuding the chondrocytes from extracellular matrix, 

- plating the denuded chondrocytes in high density in a culture medium, 

15 

- culturing the chondrocytes, 

- separating the cultured chondrocytes from the culture medium, and 

20 - extracting a fraction comprising anti-angiogenic, anti-inflammatoric, lyso- 

zomic and/or anti-collagenolytic molecules and/or collagen and/or chon- 
droitinsulphate from said cultured chondrocytes, obtaining the anti- 
angiogenic, anti-inflammatoric, lysozomic and/or anti-collagenolytic frac- 
tion and/or collagen and/or chondroitinsulphate. 

25 

30. The Iraction according to claim 29, said fraction being substantially free from 
molecules specific for fat tissue, muscle tissue and/or bone tissue. 

31. The fraction according to claim 29 or 30, having origin from elasmobranch chon- 
30 drocytes. 

32. The fraction according to any of the claims 29-31, having molecules in the range 
of from 0 to 500 kDa. 

35 33. An anti-angiogenic composition comprising an anti-angiogenic fraction from cul- 
tured chondrocytes as defined In any of the claims 29-32. 
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34. An antHinflammatoric composition comprising an antl-inflammatoric fraction from 
cultured chondrocytes as defined in any of the claims 29-32. 

35. An anti-collagenolytic composition comprising an antl-collagenolytic fraction from 
5 cultured chondrocytes as defined in any of the claims 29-32. 

36. The composition according to claim 33-35 being formulated in a form suitable for 
oral administration. 

37. The composition according to claim 33-35, wherein the composition is in the 
form of tablets, chewing gum, pellets, granules, powder, capsules, drops, sub- 
lingual wafers, or oral liquids. 

38. The composition according to claim 33-35. being in the fonn of suppositories, 
injection preparations, cremes, pastes, or inhalation powders. 

39. A method of treating and/or preventing a disease in an animal or human being, 
comprising administering to a patient a sufficient amount of an antl-angiogenic, 
anti-inflammatoric, lysozomic and/or anti-collagenolytic fraction and/or collagen 
and/or chondroltinsulphate as obtainable by the method defined in claim 1 or an 
anti-angiogenic, anti-lnflammatoric, lysozomic and/or anti-collagenolytic compo- 
sition as defined by claim 33-38. 

40. The method according to claim 39, wherein the disease is a cancer disease. 

41 . The method according to claim 39, wherein the disease is psoriasis, or lupus, 

42. The method according to claim 39, wherein the disease is an immunological 
disease, such as arthritis. 

43. The method according to claim 39, wherein the disease is a diabetes related 
disease, such as diabetic renopati. 

44. A method of treating and/or preventing a disease in an animal or human being, 
comprising planting a sufficient amount of cells within a joint of the animal or 
human body, in which the cells are obtained by the method defined in claim 1 . 
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45. The method according to claim 44 or claim 39, wherein the disease is inflam- 
matory joints. 

46. The method according to claim 45, wherein the disease is rheumatoid arthritis. 

5 

47. Use of an anti-angiogenic, anti-inflammatoric, lysozomic and/or anti- 
collagenolytic fraction and/or collagen and/or chondroitinsulphate as obtainable 
by the method defined in claim 1 or an anti-angiogenic, anti-inflammatoric, lyso- 
zomic and/or anti-collagenolytic fraction 29-32 for the preparation of a composi- 

10 tlon for the treatment of a disease in a human or an animal. 

48. The use according to claim 47, wherein the disease is a cancer disease. 

49. The use according to claim 47. wherein the disease is psoriasis, or lupus. 

15 

50. The use according to claim 47, wherein the disease is an immunological dis- 
ease, such as arthritis. 

51. The use according to claim 47, wherein the disease is a diabetes related dis- 
20 ease, such as diabetic renopati. 

52. The use according to claim 47, wherein the disease is inflammatoric joints. 

53. The use according to claim 52. wherein the disease is rheumatoid arthritis. 

54. A chondrocyte culture as obtainable by 

selecting a chondrocyte source having a sufficient amount of viable 
chondrocytes. 

denuding the chondrocytes from extracellular matrix 

plating the denuded chondrocytes in high density in a culture medium, 
and 

culturing the chondrocytes at a temperature below 29 ^ C. 



25 



30 



35 
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55. The culture according to claim 54, comprising elasmobranch chondrocytes. 



BNSDOCID: <WO .0183707A2J_> 



4. 



(12) INTERNATIONAL APPLICATION PUBLISHED irNDER THE PATENT COOPERATION TREATY (PCT) 



(19) World Intellectual Property Organization 

International Bureau 

(43) International Publication Date 
8 November 2001 (08.1 1.2001) 



PCT 



Dl 



(10) International Publication Number 

wo 01/83707 A3 



(51) International Patent Classification^: C12N 5/06, C12P 
21/00, A61K 35/32, 38/39 

(21) International Application Number: PCT/DKOl/00297 



(22) International Filing Date: 

(25) Filing Language: 

(26) Publication Language: 



1 May 2001 (01,05.2001) 
English 
English 



(30) Priority Data: 
PA 2000 00712 



1 May 2000 (01 .05.2000) DK 



(71) Applicant (for all designated States except US)i 
MEDICO-KEMISK LABORATORIUM [DK/DK]; 
Fniebjergvej 3, DK-2100 Copenhagen 0 (DK). 

(72) Inventors; and 

(75) Inventors/Applicants (for US onfy)z OLSEN, Ole 
[DK/DK]; Skovvej 77D, DK-2920 Charlottenlund 
(DK). ALBRECHTSEN, Morten [DK/DK]; Hostvej 
7, DK-2920 Chariotienlund (DK). DALKLER, Mikkel 
[DK/DK]; Lyngvej 32 st.th, DK-2800 Lyngby (DK). 
LrXTLE, Marie-Louise, 0rbech fDK/DK]; Rungstedvej 
4, iejlighed 5. DK-2970 Horsholm (DK). 



(74) Agent: H01BERG APS; St. 
DK- 1264 Copenhagen K (DK). 



Kongensgade 59 B, 



(81) Designated States (national): AE, AG, AL, AM, AT, AU, 
AZ, BA, BB, BG, BR, BY, BZ, CA, CH, CN, CO, CR, CU, 
CZ, DE, DK, DM, DZ, EE, ES, FI, GB, CD. GE, OH. GM, 
HR, HU, ID, XL, IN, IS, JP, KE, KG, KP, KR, KZ, LC, LK, 
LR, LS, LT, LU, LV, MA, MD, MG, MK, MN, MW, MX, 
MZ, NO, NZ, PL, PT, RO, RU, SD, SE, SG. SI, SK, SL, 
TJ, TM, TR, TT, TZ, UA, UG, US, UZ, VN, YU, ZA, ZW. 

(84) Designated States (regional): ARIPO patent (GH. GM, 
KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZW), Eurasian 
patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), European 
patent (AT, BE, CH, CY, DE, DK, ES, FI, FR, GB, GR, IE, 
IT, LU, MC, NL, PT, SE. TR), OAPI patent (BF, BJ, CF, 
CG, CI, CM, GA, GN, GW, ML, MR, NE, SN, TD, TG). 

Published: 

— with international search report 

(88) Date of publication of the international search report: 

18 April 2002 

For two-letter codes and other abbreviations, refer to the "Guid- 
ance Notes on Codes and Abbreviations" appearing at the begin- 
ning of each regular issue of the PCT Gazette. 



(54) Title: CHONDROCYTE CULTURES AND ANTI-ANGIOGENIC FRACTIONS THEREFROM 

(57) Abstract: The present invention concerns the development of anti-angiogenic, anti-inflanunatoric, lysozomic and/or anti-col- 
lagenolytic agents and/or collagen and/or chondroitinsulphate from cultured chondrocytes. The chondrocytes are collected from a 
Q wide variety of animals, preferably elasmobranches cartilage and a detailed culturing procedure is described. The cartilage may be 
^ obtained from dead animals or as a biopsy from living animals. Then the chondrocytes are denuded from the extracellular matrix. 
Thereafter the chondrocytes arc cultured to produce the agents, which are then isolated and purified. 



BNSDOCiD: <WO ^0183707A3_I_> 



INTER .TIONAL SEARCH REPORT 



Intemalianai Applicatiofi No 

PCT/DK 01/00297 



A. CLASSIFICATION OF SUBJECT MATTER 

IPC 7 C12N5/06 C12P21/00 A61K35/32 A61K38/39 



According to International Patent Classification (IPC) or to both nationar classification and IPC 



B. RELDS SEARCHED 



Minimum documentation searched (classification system followed by dassification symbols) 

IPC 7 C12N C12P 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 



Electronic data base consulted during the international search (name of data base and. where practical, search terms used) 

PAJ, BIOSIS, EPO-Internal 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



1 Categoiy 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to clEuin No. 


X 


C F O'HARA ET AL: "Culture(j shark 
chondrocytes secrete an angiogenesis 
inhibi tor" 

SOCIETY FOR IN VITRO BIOLOGY MEETING SAN 
FRANCISCO 1996, 

1996, XPO029019O7 
Biology, California State Univ. Fresno CA 
9374G 
page 57A 


1-7, 

9-24,26, 

27,29, 

31-38 


X 


WO 81 03031 A (RUSH PRESBYTERIAN ST LUKE) 
29 October 1981 (1981-10-29) 

page 1, line 4 - line 8 

page 1, line 23 - line 24 

page 1, line 28 - line 29; claims 


1,2,6,7, 

9-24,26, 

27,29. 

32-40, 

47,48 


1 j )( 1 Further documents are listed in the continuation of box C. 


|X 1 Patent family members are listed in annex. 1 


1 Special categones of dted documents : 

1 "A* document defining the general state of the art which is not 
1 considered to be of particular relevance 

1 "E* earlier document but published on or after the intemationaJ 
1 filing date 

1 t' document which may throw <loubts on priority claim(s) or 
1 which is cited to establish the publication date of another 
1 citation or other special reason (as spedfied) 

J "O" document referring to an oral disclosure, use. exhibition or 

1 other means 

1 "P' document published prior to the international filing date but 
1 later than the priority date claimed 


T" later document published after the international filing date 1 
or priority dale and not in conflict with the applicatfon but I 
cited to understand the principle or theory underiytngthe 1 
invention 1 

"X" document of particular relevance; the claimed invention I 
cannot be considered novel or cannot be considered to 1 
involve an inventive step when the document is taken alone | 

"Y" document of particular relevance; the claimed invention 1 
cannot be considered to involve an inventive step when the | 
document is combined with one or more other si^ docu- 1 
ments. such combination being otn/ious to a person skilled 1 
in the art 1 

document memtjer of the same patent family 1 


1 Date of the actual completion of tfie international search 


Date of mailing of the intemational seard 


h report 1 


27 


September 2001 


oa 11 2001 




1 Name and ma 


ling address of the ISA 

European Patent Office, P. B. 5818 Patentlaan 2 
NL - 2280 HV Rijswijk 
Tel. (+31-70) 340-2040. Tx, 31 651 epo nl. 
Fax: (+31-70) 340-3016 


Authorized officer 1 

Carl -01 of Gustafsson 



Form PCT/ISA/210 (second sheet) (July 1992) 



page 1 of 2 



BNSDOCIO: <WO 



0183707A3 I > 



2 



INTEF \TIONAL SEARCH REPORT i -, 

Internationa. Application No 1 

PCT/DK 01/00297 | 


1 C.(Continuation) DOCUMENTS CONSIDERED TO BE RELEVANT 1 


1 Category 


Citation of document, with indrcation, where appropriate, of the relevant passages 


Relevant to claim No. 1 


1 ^ 


WO 98 17791 A (ADVANCED TISSUE SCIENCES 
INC) 30 April 1998 (1998-04-30) 
page 45, line 32 - line 36 
page 37, line 33 
page 38, line 8 


25,44 



Form PCT/ISA/2to (continualion ol second sheet) (July 1992) 



page 2 of 2 

eNSDOCIO: <WO 0183707A3J_> 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/DK 01/00297 



Box I Observations where certain claims were found unsearchable (Continuation of item 1 of first sheet) 



This International Search Report has not been established in respect of certain claims under Article 1 7(2)(a) for the following reasons: 

t. [x] Claims Nos.: 39-46 

because they relate to subject matter not required to be searched by this Authority, namely: 

see FURTHER INFORMATION sheet PCT/ISA/210 



2. I I Claims Nos.: 

because they relate to parts of the International Application that do not comply with the prescribed requirements to such 
an extent that no meaningful International Search can be carried out. specifically: 



3. I I Claims Nos.: 

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a). 



Box II Observations where unity of invention is lacldng (Continuation of item 2 of first sheet) 



This International Searching Authority found multiple inventions in this international application, as follows: 



□ As all required additional search fees were timely paid by the applicant, this International Search Report covers all 
searchable claims. 



As all searchable claims could be searched without effort justifying an additional fee, this Authority did not invite payment 
of any additional fee. 



3. I I As only some of the required additional search fees were timely paid by the applicant, this International Search Report 
' ' covers only those claims for which fees were paid, specifically claims Nos.: 



4. I I No required additional search fees were timely paid by the applicant. Consequently, this Intemational Search Report is 
restricted to the invention first mentioned in the claims; it is covered by claims Nos.: 



Remaric on Protest 



I I The additional search fees were accompanied by the applicant's protest. 
I I No protest accompanied the payment of additional search fees. 



Form PGT/ISA/210 (continuation of first sheet (1 )} (July 1 998) 

BNSDOCID; <WO 0183707A3_I_> 



V 



Internationa) Application No. PCT/DK 01/00297 



FURTHER INFORMATION CONTINUED FROM PCT/ISA/ £10 



Continuation of Box I.l 
Claims Nos.: 39-46 



Claims 39-46 relate to methods of treatment of the human or animal body 
by surgery or by therapy/diagnostic methods practised on the human or 
animal body/Rule39.1. (i v) . Nevertheless, a search has been executed for 
these claims. The search has been based on the alleged effects of the 
compound/compos i t i ons . 




BNSDOCIO: <WO 0183707A3_L> 



INTER TIONAL SEARCH REPORT 

Informaiion on patent famify members 



lnternation% pplication No 

PCT/OK 01/00297 



Patent document 
cited in search report 


Publication 
date 


Patent family 
member(s) 


Publication 
date 


wo 8103031 


A 


29-10-1981 


us 


4356261 


A 










AU 


542834 


B2 


14-03-1985 








AU 


7171781 


A 


10-11-1981 








CA 


1154697 


Al 


04-10-1983 








EP 


0038719 


A2 


28-10-1981 








JP 


57500541 


T 


01-04-1982 








WO 


8103031 


Al 


29-10-1981 



WO 9817791 


A 


30-04-1998 US 


5919702 A 


06-07-1999 






AU 


731827 B2 


05-04-2091 






AU 


4988897 A 


15-05-1998 






EP 


0939803 Al 


08-09-1999 






JP 


2001502905 T 


06-03-2001 






WO 


9817791 Al 


30-04-1998 



Form PCT/ISA/210 (patent family annex) (July 1992) 

BNSOOCtO: <WO 0183707A3_I_> 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

£l BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

d BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



